PROJECT MANAGEMENT PLAN:

TEMPLE STEEPLE FOR THE CHURCH OF
JESUS CHRIST OF LATTER-DAY SAINTS

RVHB ENGINEERING

GUILLERMO BUSTAMANTE
STEVE HALL
CURTIS RASMUSSEN
ZACVIDMAR



CONTENTS

[ (=T L L8N (e ] 2 T £ To ] o ISP
AV T o] a B =1 (=11 ¢ T=T o) RSO RPUPPPPPOURRRURPPPNt
PUIPOSE ... et e e e e r e e e s et e e e s e a s e e e e e e

(0] o T=ToL {1V T TP T T P PP PRSPPSO PP OPPTOPPOPIN

POt P ONS N i
PrOJECE IMIENTOT / IMIBNAEET ...cvieteeteecte e ettt ettt et eete et e e ateetaesteesbeesbeeebeeabeeabeesseesaeatsenbeeabeessesasesaeesseenseeaseensesssensaenseens
PrOTESSOIS .ttt st e a e a e e e h et s a e e st sr e a e en e sae e eneesreenreeas
(0] 4= T2 Yd o o T 1 I {0 o1 (] o T PSPPI
SCOPE OF WOTK SUMMIAIY ...eiiiiiiiiie ettt ettt e e ettt e e e st e e e e e tte e e sabaeeeeabaeeaeassaeessseaaesabsaseanssaeesssaaesastaeeeanstaeesansenens
Project Schedule / responsibility MatrixX / TIMEINE ....ccveeiuiiiiiieiie ettt ettt ete e e reeete e e eteeebeeebeeebeeenaeens
[ oY Tot = TU e = =] USSP

(0002 Ta LT T Tor= 1 A Te Y 2 =T RO PTRTR



GENERAL INFORMATION

VISION STATEMENT

RVHB Engineering is dedicated to providing safe, reliable, sustainable, and innovative solutions to
modern engineering problems. We commit to providing cost-effective designs tailored to client’s
individual needs. RVHB Engineering employs four qualified engineers in training who are committed to
providing quality work in a timely manner.

PURPOSE

The Church of Jesus Christ of Latter-day Saints has over 14 million members worldwide. Temples are an
important part in the worship services of these members and must be accessible to patrons in various
locations throughout the world. In this circumstance, the temple must be designed to perform under the
local seismic loads. The purpose of this project is to provide these members with a sustainable temple
structure.

OBJECTIVE

Understanding the effect of earthquakes on structural systems is crucial when designing structures in
areas with high seismic activity. The Church of Jesus Christ of Latter-day Saints has decided to build a
temple in one of these areas. By nature temples must be designed to endure gravity and horizontal loads
due to ground motion while maintaining an aesthetic architecture. The steeple of one of these temples
must be designed to meet seismic performance criteria at an optimal cost. The steeple must also fit the
current architectural constraints

SCOPE

A comparison between different seismic designs fitting current architectural requirements will be
performed. Architectural constraints that will be used in analysis are exterior cladding, window
placement and the statue of angel Moroni. After preliminary consideration, three structural framing
systems will be considered in the design. Two types of system designs will be taken into consideration.
A two-stage approach will be conducted in accordance with ASCE 7-10 Section 12.2.3.2. A component
design in accordance with ASCS 7-10 Section 13 will also be conducted.

Each system will be analyzed under a Maximum Considered Earthquake (MCE) and under the Design
Basis Earthquake (2/3 MCE). The Response Modification Factors (R) for each system will be
determined. Each design will be modeled in Revit Structure and analyzed using RAM structural analysis
software. A cost analysis will also be conducted using Autodesk Quantity Takeoff along with Microsoft
Excel. Cost for materials, labor, and construction equipment will be included in the cost analysis.
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SCOPE OF WORK SUMMARY

Having experience in structural vibrations with earthquake applications, Zac will be in charge of directing
the seismic aspects of the steeple design. He will collaborate with Steve, Guillermo, and Curtis who have
experience in structural steel design. Guillermo will be responsible for any aspects of the design which
involve integrating the steel frame of the steeple with the rest of the structure. Curtis will utilize RAM
structural analysis software to analyze and optimize the design. Curtis and Steve will work together to
create a structural model in Revit from the provided architectural information. All team members are
experienced with AutoCAD and will all assist in creating detailed drawings of the completed design. All
team members are also experienced with Mathcad and will collaborate on all calculations. Steve will lead
the cost analysis of each design. All members of the team will be expected to continually review one
another’s work to ensure accuracy in design computations and drawings.

RVHB engineering will utilize data provided by the LDS church. This data will include an architectural
profile of the steeple as well as the properties of a generic temple structure. Ground accelerations at the
temple location will also need to be provided. RVHB engineering will utilize its resources to the

following software: AutoCAD, Autodesk Quantity Takeoff, Microsoft Excel, Mathcad, Revit Structure,
and RAM. Site visits will also be conducted to further educate the team on the design of temple steeples.

A comparison between different seismic designs fitting current architectural requirements will be
performed. Architectural constraints that will be used in analysis are exterior cladding, window
placement and the statue of angel Moroni. After preliminary consideration, three structural framing
systems will be considered in the design. Two types of system designs will be taken into consideration.
A two-stage approach will be conducted in accordance with ASCE 7-10 Section 12.2.3.2. A component
design in accordance with ASCS 7-10 Section 13 will also be conducted.

Each system will be analyzed under a Maximum Considered Earthquake (MCE) and under the Design
Basis Earthquake (2/3 MCE). The Response Modification Factors (R) for each system will be
determined. Each design will be modeled in Revit Structure and analyzed using RAM structural analysis
software. A cost analysis will also be conducted using Autodesk Quantity Takeoff along with Microsoft
Excel. Cost for materials, labor, and construction equipment will be included in the cost analysis.



PROJECT SCHEDULE / RESPONSIBILITY MATRIX / TIMELINE
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GROUP WORK

9-Jan
16-Jan
23-Jan
30-Jan
6-Feb
13-Feb
20-Feb
27-Feb
COMPARE
_ ) SAP STRUCTURAL ) CcOosT/
5-Mar SCBF Design SCBF Design SCBF Design
¥ Y ANALYSIS & PERFORMANCE
OF DESIGNS
12-Mar BRBF DESIGN BRBF DESIGN MF Design MF Design Finalize Designs
RECOMMEND- | RECOMMEND- | RECOMMEND- | RECOMMEND- | RECOMMEND-
19-Mar ATIONS WITH ATIONS WITH ATIONS WITH ATIONS WITH ATIONS WITH
CALCULATIONS | CALCULATIONS | CALCULATIONS | CALCULATIONS | CALCULATIONS
COMPLETE FINAL | COMPLETE FINAL | COMPLETE FINAL | COMPLETE FINAL | COMPLETE FINAL
26-Mar DRAWINGS OF DRAWINGS OF DRAWINGS OF DRAWINGS OF DRAWINGS OF
DESIGN 1 DESIGN 2 DESIGN DESIGN 3 DESIGN
COMPLETE FINAL | COMPLETE FINAL | COMPLETE FINAL | COMPLETE FINAL | COMPLETE FINAL
2-Apr DRAWINGS OF DRAWINGS OF DRAWINGS OF DRAWINGS OF DRAWINGS OF
DESIGN 1 DESIGN 2 DESIGN DESIGN 3 DESIGN
FINALIZE FINALIZE FINALIZE FINALIZE FINALIZE
9-Apr PROJECT AND PROJECT AND PROJECT AND PROJECT AND PROJECT AND
SUBMIT SUBMIT SUBMIT SUBMIT SUBMIT




[Temple Steeple Project Timelinel]

#2Jan 23-Feb 13
Discussion of possible #4 Feb13-Feb 27 #6 Mar 12- Mar 20
structural systems selecting| Recommendation Comparison of #8 Mar 26- April 9
3 systems to study further s for seismic each systembased| |Drawings
COMPLETE restraint system on performance #7 DUE
#3 DUE and cost #5 DUE
| 3 Weeks 2 Week 1 Week T 2Weeks

2-Jan 9-Jan 16-Jan 23-Jan 30-Jan 6-Feb 13-Feb 20-Feb 27-Feb 5-Mar 12-Mar 19-Mar 26-Mar 2-Apr 9-Apr 16-Apr 23-Apr

2 Weeks 1 Week

| 3 Weeks | 2 Week | s
#1Jan 9-Jan 30 #3Feb 6-Feb 20 #5 Feb 27-Mar 12 #7 Mar 19-Mar 27
Data gathering and preliminary Determination of Structural Analysis of Recommendations with
design research. R factors foreach Each Systemand calculations to show
Comparison of ASCE 7-10 system Seismic Design system meets the
design approaches COMPLETE #4 DUE performance criteria
COMPLETE #6 DUE

PROJECT BUDGET

Temple Steeple Project Budget!]

Work Weeks 14
Hours/person-week 6
Seismic Design Engineer Zac $ 29.00
Graphics and Optimization|Curtis $ 27.00
Design Engineer Guillermo $ 27.00
Business and Innovation Steve $ 29.00
Total Hourly Rate $ 112.00
Total Project S 9,408.00




COMMUNICATION PLAN

Weekly meetings will be held every Monday from 4:00 pm to 7:00 pm in room 270 of the Fletcher
Building. In these meetings the assignments will be distributed among team members. Each member
will work an additional three hours throughout the week to complete their assignments. Individual and
team hours worked will be reports during the group meetings. This schedule is outlined in Figure 1. A
detailed weekly assignment schedule is shown in Figure 2. These deadlines will be adjusted if indicated
by the project sponsor as more information is acquired.

WEEKLY WORK SCHEDULE

HOURS MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY
3:00 PM

4:00 PM Zac
5:00 PM Group Work
6:00 PM

7:00 PM Guillermo
8:00 PM

Steve

Curtis




